The purpose of this research is to analyze the relationship between management control systems, total quality management (TQM) and innovation, and also the e®ects of management control systems in the organizational performance. The research was developed based on a conceptual model designed to analyze these dimensions. The data were obtained through an online questionnaire, sent to small and medium-sized Portuguese companies, having been conducted the study based on responses received from 287 valid questionnaires, and using a multivariate statistical analysis for the statistical development. The¯ndings indicate that nonnancial indicators provide innovation strategies of products and processes. However, the¯-nancial indicators only provide the innovation strategies of processes. It is also veri¯ed that only non-¯nancial indicators provide equally the implementation of TQM practices. The results also show that¯nancial indicators only provide an improvement in the¯nancial results of the organization, while the non-¯nancial indicators also improve its operational performance.
Introduction
Total Quality Management (TQM) has emerged in recent decades as one of the references of management practices. The TQM recognition as a competitive advantage has been widely spread, being a concept that companies cannot ignore at all. Many of the researches that have focused on the e®ects of TQM over the competitive advantage have shown that its presence leads to improved performance and increased competitiveness [Powell (1995) ; Anderson and Sohal (1999) ; Lee et al. (1999) ; Terziovski and Samson (1999) ; Zhang (2000) ; Texeira-Quir os and Justino (2013); Texeira-Quir os et al. (2013); Ebrahimi and Sadeghi (2014) ]. On the other hand, innovation has received a considerable attention of numerous researchers by having a crucial role which allows to ensure a more sustainable competitive advantage in the market competition [Damanpour (1991) ; Prajogo and Sohal (2001) ; Dooley and O'Sullivan (2007) ; Tadesse and Osada (2010) ].
Organizations have come to recognize that the quality concept must be applied to production processes to lead to products quality and cost minimization [Chenhall (1997) ]. However, TQM does not refer only to quality, because productivity, reduction of times,°exibility and pro¯tability are also extremely important performance measures in a TQM program [Pegels (1994) ]. It is from this perspective that management control systems assume particular relevance, once the performance indicators allow to study the causality relationships associated with the implementation of TQM practices. The advantages with the cost reduction and the increase of productivity and pro¯tability provide the desired results for any organization that wishes to be successful [Brah et al. (2002) ].
Many organizations implement various tools of planning and management control in order of these tools assisting in their performance improvement. However, there is still little evidence of the e®ectiveness of these tools in the results obtained from the organizations. The main limitation of these investigations seems based on the di±culty in obtaining data that allow to prove the causality relationship between the analyzed indicators and the obtained results. For this reason, the performance measurement systems assume a role of great importance in the study of this topic and for the achievement of the expected conclusions, to the extent that allow the collection and processing of company data.
Management control systems provide information through¯nancial and nonnancial indicators, and this information assumes great importance because it provides the basis for manager's decision-making in a short, medium and long term, revealing itself essential for the organization's success. Performance measurement systems assume, therefore, a key role in the strategic de¯nition of the organization because they provide value creation associated with the strategic objectives [Ittner and Larcker (1998)] . Several factors such as the phenomenon of globalization, the e®ect of some macroeconomic variables [Mucharreira and Antunes (2015) ], an evident competitiveness increasingly aggressive of the markets, the new management practices, the development of technology, a growing need to innovate products and services, among others, have led to an increased focus on the performance measurement systems of companies. At an internal level of the company, it is also crucial that the quality of the obtained information by the managers as well as that information is available in a useful time.
This research aimed to relate the management control systems with TQM and innovation, emphasizing the importance of¯nancial and non-¯nancial information provided by the management control systems in the success of the TQM implementation and innovation programs, and the consequent e®ects of the management control systems in organizational performance of 287 small and medium-sized Portuguese companies. As mentioned before, in addition to the implementation of TQM and innovation, there is a whole handling information process based on planning and control functions of the organizations that will show whether the respective programs were successful or not.
This paper is organized as follows: Sec. 2 contains the theoretical framework with a brief review of the literature and the relevance of the research topic. In Sec. 3, the empirical research with the sample characterization, the research hypotheses, the conceptual model and the methodology used in data processing are described. At last, in Sec. 4, the main conclusions and contributions of this research are given.
Theoretical Framework

The relevance of the research
Several studies have been conducted based on TQM approaches and many of thē ndings have highlighted the various bene¯ts that their practices have provided to the organizations that implement them. Previous researches have shown positive results among the TQM practices and quality levels obtained [Flynn et al. (1995) ; Ahire et al. (1996) ; Terziovski and Samson (1999) ; Prajogo and Sohal (2003) ; Costa and Lorente (2004) ; Arumugam et al. (2008) ]. However, other researchers have issued dissenting opinions by stating that although some of these organizations had been successful in implementing these measures, others did not achieve any competitive advantage or enhanced the organization's performance [Agus and Abdullah (2000) ; Han et al. (2007) ]. Some authors have emphasized that the problem may be in the form of TQM practices implementation, and also in the methods of measurement and evaluation of these practices, since its implementation reveals itself a complex and di±cult process and its advantages are not easy to be veri¯ed [Hackman and Wageman (1995) ].
With the e®ect of globalization, organizations have been under increasing pressure to reduce production costs and increase quality. It is in this context that the management control systems are presented as an extremely useful tool because they will allow the collection and processing of¯nancial and non-¯nancial information. In addition to providing the quantitative information, the management control systems also allow to interpret the meaning of that information, and that knowledge will provide decision-making to improve the organization's performance.
From another perspective, in recent decades, the theme of innovation has taken the attention of many researchers and professionals, having considered innovation as a strategic driver to take advantage of new opportunities and protect knowledge assets [Damanpour (1987) ; Teece (2000) ; Hurmelinna-Laukkanen et al. (2008) ]. Innovation plays a key role by providing unique products and services, creating more value than which was previously recognized and by setting barriers to the entry of new competitors [Llor ens-Montes et al. (2005) ]. All organizations have their survival as their main objective which is successful and achieves quick growth in the market. Under this view, innovation is the main element that forms the basis of these factors, being considered as an essential point not only for value creation, but also for sustaining competitive advantage. Innovation is not only important for concerning the introduction of a new product or service in the market, but also of great relevance enabling organizations to be more e±cient in their operations to identify and quickly adjust to changes in business contexts [Din and Cheema (2013) ].
Several studies have examined the relationship between TQM and innovation [Bossink (2002) ; Prajogo and Sohal (2003 ; Singh and Smith (2004) ; Hoang et al. (2006) ]. In the existing literature, two opposing ideas are found: on the one hand, there is a school of thought that argues that the TQM supports innovation, suggesting that organizations that implement TQM are well succeeded in innovation. On the other hand, there is another line of reasoning that argues that the TQM can even be a factor preventing innovation [Hoang et al. (2010) ], and other studies have shown results that lead to still reject a positive relationship between TQM and innovation [Tidd et al. (1997) ; Slater and Narver (1998) ].
Based on these assumptions, we considered important to analyze in detail thē nancial and non-¯nancial indicators that more accurate and useful information can provide to the organizations that use them, in order to measure, evaluate and to support in their strategies.
Management control systems
Organizations seek to improve their competitiveness by implementing management strategies oriented to quality and innovation, using performance measurement systems that include a wide range of¯nancial and non-¯nancial measures [Strives et al. (1998) ]. According to Hoque [2004] , the simultaneous use of¯nancial and nonnancial measures leads managers to pay more attention to critical success factors such as quality, service, time, reliability, innovation and customer's needs. Following the great importance that the management control systems have gained in recent decades, there has been a great interest in the use of¯nancial and non-¯nancial performance measures as well as in the results obtained by combining these two types of measures [Ittner and Larcker (1997 , 1998 ); Keating (1997) ; Strives et al. (1998) ]. The strong competition in the markets has led organizations to implement strategies and management systems to address the shortcomings experienced by managers in the information provided by existing¯nancial measurement systems and its traditional perspective of short term. For example, some studies about quality have mentioned that the TQM implementation requires greater emphasis on non-¯nancial performance measures, such as quality and customer satisfaction. The issue that is veri¯ed states that the¯nancial measures do not appear so e±cient in the measurement of the intermediate e®ects of the production process.
As such, how much greater the level of implementation of TQM is in the organization, further monitoring will be required and for this reason, more non-¯nancial performance measures will be used [Ittner and Larcker (1995) ].
Previous studies also highlighted the positive relationship veri¯ed between the management control systems, innovation and performance [D avila (2000) ], as well as the need of the organizations for the implementation of the management control systems to ensure the e®ectiveness of the innovation [Shields and Young (1994) ; Simons (1995) ]. According to Chenhall [2003] , the management control systems have evolved from an approach fundamentally based on quantitative and¯nancial information to a new approach that includes other kinds of information, namely, market information, information concerning the customers, competitors, nonnancial information related to the production process, forecasts, as well as a wide range of support mechanisms and informal, social and individual control. This evolution is directly related with innovations that have been implemented in the structures and operations of the business units as well as due to new management philosophies adopted by these organizations, such as, just-in-time,°exible production or TQM [Perera et al. (1997) ].
The developments veri¯ed in the business contexts have originated a change in the way how organizations manage their activity. The organization's performance depends on the quality of decisions taken by managers, and these decisions are connected with a constant need for information that helps to ensure the rational management of resources and strategies in the organizations.
Total quality management
TQM has come to be recognized as a tool which allows to obtain a signi¯cant competitive edge in the global market. Some of the most frequent topics mentioned in various de¯nitions suggested for TQM are related to continuous improvement, the customer orientation, the employee autonomy and management commitment, stressing also that the interests of customers, employees, suppliers, competitors and all large-scale society should be considered.
In extant literature, so many TQM de¯nitions are presented which often lead to the conclusion that each author must have his own de¯nition and each organization will have its own way of implementing it [Watson and Korukonda (1995) ]. In the context of business, the quality was initially described as good properties of goods and services. However, the concept of product and service quality has gained great importance and new contours, extending its scope to the entire organization. The de¯nition of quality which aims to meet or exceed customer expectations has become an ideology that leads to the pursuit of customer satisfaction. This means that it works as a starting point of the organization's actions quality, targeting the practical applications of quality improvement for that ideology [Savolainen (1999) ]. According to this author, the ideological core of the quality concept implies the goal of good quality or excellence for the customer. Thus, the ideology of quality management can be characterized as the intention of improving the organization's competitiveness, making the actions allocated to the quality progress on the path of continuous improvement to achieve the customer satisfaction. Thus, the goal will be the improvement of the e±ciency and°exibility of the entire business.
TQM has been accepted by managers as a change in quality management approach [Arumugam et al. (2009)] , playing a key role in the development of management practices [Prajogo and Sohal (2003) ; Hoang et al. (2006) ]. Many researchers suggest TQM as an approach to improve the e±ciency,°exibility and competitive business in order to meet the customer requirements [Oakland (1993) ]. Other authors refer it as a source of sustainable competitive advantage for business organizations [Terziovski (2006) ], and still others indicate TQM as a way to achieve excellence, creating an attitude of \do it right" at the¯rst time, acquiring e±cient business solutions [Mohanty and Behera (1996) ].
Innovation
In recent decades, the theme of innovation has attracted the attention of many researchers and practitioners, having considered the innovation as a strategic driver to take advantage of new opportunities [Damanpour (1987) ; Teece (2000) ; Hurmelinna-Laukkanen et al. (2008)]. Innovation plays a key role by providing unique products and services, creating more value than which was previously recognized and by setting barriers to the entry of new competitors [Llor ens-Montes et al. (2005)]. While some studies have focused only on a certain type of innovation, such as process innovation, in the case of Abrunhosa et al. [2008] , or product innovation, in the case of Prajogo and Sohal [2004] , other researchers have explored the process innovation and product innovation, such as the studies of Feng et al. [2006] and Martínez-Costa and Martínez-Lorente [2008] . All organizations have their survival as their main objective which is successful and achieves a quick growth in the market. From this perspective, innovation can be considered as the main element that serves as the basis of these factors, being considered as a crucial point not only for value creation, but also for sustaining competitive advantage.
In the actual literature, several innovation de¯nitions can be found. Damanpour [1991] de¯nes the innovation as everything that is new to the business and which may consist of a system, a policy, a process, a product or service and has been considered as a tool for the organization's success. La°ey and Charan [2008] refer to innovation as a new idea which is realized in bene¯ts, revenues and pro¯ts. On the other hand, Crossan and Apaydin [2010] gave a more comprehensive de¯nition of the concept, featuring innovation as a production or adoption, assimilation and exploitation of innovative added value in economic and social spheres; renovation and creation of products, services and markets; development of new production methods; and de¯nition of new management systems, being both a process and an outcome.
Innovation refers to the application of new knowledge, ideas, methods and abilities that can generate unique skills and enhance the organization's competitiveness [Andersson et al. (2008) ]. In global markets, organizations must have the ability to identify new opportunities, recon¯gure and protect technologies, skills, knowledge assets, to achieve a sustainable competitive advantage [Teece (2000) ]. According to Kim et al. [2012] , it is necessary to understand the kind of innovation and its di®erent characteristics, since a certain type of innovation will require that the organization provides answers adjusted to a given situation.
Empirical Research
Conceptual model and de¯nition of research hypotheses
As mentioned before, several studies have been developed based on the central theme of TQM practices and innovation strategies. However, few have dedicated particular attention to the indicators through which it will be possible to measure the success or failure of these practices. This research aimed to di®erentiate it from the previous studies by trying to highlight the contribution of management control systems in the organization's activities, and point out what kind of indicators,¯nancial or nonnancial, are more e±cient in the measurement of speci¯c results. Thus, the initial questions and research hypotheses with the appropriate theoretical framework will be now presented, and subsequently, the conceptual model of this research.
Management control systems have been evolving to a new perspective that began to place greater importance to other kinds of information, besides the one which assumes a purely¯nancial dimension, such as market information, concerning to the customers, competitors, and non-¯nancial information related to the production process and provisional information [Chenhall (2003) ]. Initially, it was given more importance to¯nancial indicators due to the fact that professionals needed to access information that re°ected the economic and¯nancial situation of the organizations. However, with the development of new management practices, other information has become subject of interest by managers, since it identi¯es the critical success factors, such as quality, service, times, reliability and customer satisfaction [Hoque (2004) ].
Similarly, this kind of information could also provide the obtaining of a more direct and timely feedback about the management actions in certain contexts [Barua et al. (1995) ], allowing the adoption of immediate corrective measures, if these prove to be necessary [Rees and Sutcli®e (1994) ]. Following this point of view, some researchers appeared to advocate the idea that non-¯nancial indicators may assume an importance as signi¯cant as the traditional¯nancial indicators [Hoque and James (2000) ; Kaplan and Norton (2001) ; Otley (2003) ; Henri (2006) ]. Other studies highlighted the advantages that can be achieved with an e±cient combination of both measures [Ittner and Larcker (1997 , 1998 ); Keating (1997) ; Strives et al. (1998) ]. There are studies that even refer that the higher is the level of implementation of TQM practices, the more the non-¯nancial performance measures will be necessary, because it will require better monitoring and inspection of the production process [Ittner and Larcker (1995) ]. On the other hand, there are researchers who argue that there is a clear evidence that non-¯nancial performance measures play an important role in the success of TQM implementation, since the non-¯nancial measures lead to employees' commitment to quality, including them in the organizational actions [Daniel and Reitsperger (1991); Chenhall (1997) ; Ittner and Larcker (1997)] .
Therefore, the analysis of the relationship between management control systems in two distinguished perspectives, a¯nancial perspective and other non-¯nancial, and the implementation of TQM practices is considered to be appropriate, which allows to de¯ne two research hypotheses: Q1. Which is the relationship between management control systems and the implementation of TQM practices?
H1a: Management control systems, composed of¯nancial indicators, provide the implementation of TQM practices. H1b: Management control systems, composed of non-¯nancial indicators, provide the implementation of TQM practices.
According to Henri [2004] , management control systems are not entirely based on the tools used in the planning and control of an organization's activities, also being used by the organizations to promote and control the level of innovation, creativity, changes and learning. Some studies emphasized the identi¯ed need by organizations to implement management control systems to ensure the e®ectiveness of innovation strategies [Shields and Young (1994) ; Simons (1995) ]. Management control systems have su®ered an evolution from an approach based on quantitative and¯nancial information for a new approach that also includes other non-¯nancial information [Chenhall (2003) ], and it is still referred that this development is directly related with innovations that have been implemented in the structures and operations of the business units [Perera et al. (1997) ]. Carenys [2012] pointed out another perspective focused on the organization's needs to take advantage of the processes and mechanisms that allow them to create the most favorable conditions for achieving their goals and simultaneously ensure an e±cient and e®ective use of all resources.
Following these studies, it is considered to be relevant to analyze whether there is a relationship between management control systems (considering¯nancial and nonnancial indicators) and innovation strategies, di®erentiating, however, innovation into two di®erent perspectives, the products innovation and processes innovation. Thus, the following research hypotheses are pointed:
Q2. Which is the relationship between management control systems and innovation strategies?
H2a: Management control systems, composed of¯nancial indicators, provide product innovation strategies. H2b: Management control systems, composed of¯nancial indicators, provide process innovation strategies. H2c: Management control systems, composed of non-¯nancial indicators, provide product innovation strategies. H2d: Management control systems, composed of non-¯nancial indicators, provide process innovation strategies.
The organization's performance is a re°ection of the quality of decisions taken by managers. These decisions are based on an extensive information provided by management control systems and enable a rational management of resources and strategies. On the other hand, managers increasingly need useful and timely information due to the constant progress of information technologies, information that is available from the various management control tools. This fact means that the time spent in preparing the quantitative information has to be increasingly smaller, thus freeing managers to the more complex tasks of analysis and interpretation of the information generated by management systems, allowing thus a quicker decisionmaking.
The development of global markets, the importance placed with ever greater evidence in the relationships with the customers, the improvements of quality of products and services, and the improvement of production technologies are the factors used to increase the level of competition between companies. Consequently, management will require measures and performance indicators in all their functional areas, delegating in the management control systems a key role in providing the required information, which, in principle, can be re°ected in an improved organizational performance Larcker (1998, 2002) ]. However, it is necessary to highlight that the concept of organizational performance does not translate in a speci¯c de¯nition, because several studies have highlighted the¯nancial performance while others highlight market performance, and still others the operational performance.
In our investigation, the organizational performance from two di®erent perspectives, one operational and other¯nancial, is considered. Thus, starting from the initial research question that intends to analyze the relationship between management control systems, in its¯nancial and non-¯nancial perspective, and the organization's performance, considering in this case, the operational and¯nancial performance, the following research hypotheses were considered: Q3. Which is the relationship between management control systems and organizational performance?
H3a: Management control systems, composed of¯nancial indicators, provide an improvement in the¯nancial performance of the organization. H3b: Management control systems, composed of¯nancial indicators, provide an improvement in the operational performance of the organization. H3c: Management control systems, composed of non-¯nancial indicators, provide an improvement in the¯nancial performance of the organization. H3d: Management control systems, composed of non-¯nancial indicators, provide an improvement in the operational performance of the organization.
Completed description of the fundamentals took to the construction of the initial issues through the literature review, and it is now possible to outline the proposed research model, as illustrated in Fig. 1. 
Research description and sample characterization
This study was based on a quantitative research and de¯ned through a positivist paradigm [Lincoln and Guba (2000) ], and has used the questionnaire as an information gathering tool for statistical processing of data. The questionnaire was designed with closed questions, making use of an ordinal scale, in the speci¯c case, a Likert scale of¯ve points for the evaluation of the opinions of respondents about the dimensions considered. For the characterization of the respondents and organizations, nominal and ordinal scales were used. The questionnaire allowed to collect data of responsible persons from speci¯c areas, concerning to several aspects related with¯nancial and non-¯nancial performance indicators from management control systems, TQM practices and innovation strategies, as well as to obtain characterizing data of companies and respondents, having the respondents selected for each answer, to the assessment of the dimensions that were intended to study, one of the options available on a scale from \1 ¼ Strongly Disagree" to \5 ¼ Strongly Agree" (for the dimensions of management control systems, TQM, and innovation) or on a scale from \1 ¼ Extremely Unsuccessful" to \5 ¼ Extremely Successful" (for organizational performance dimension).
The sample selected for the research was obtained through SABI database (Analysis System of Iberian Balances). Portuguese companies were selected, having been restricted the sample to a certain research criterion in order to achieve a workable number of companies in the current research. Consequently, and since it was intended comparable companies between themselves, small and medium-sized companies were selected, given the typology de¯ned on the Portuguese Decree-Law. Thus, the sample was composed of 946 companies and the invitation for participation in the research was done through an email in which a link to access the questionnaire was contained, being the questionnaire the basic instrument for the collection of information that served to the research development. From all companies, 287 questionnaires totally¯lled out were received, which accounted for 30.34% of the considered sample.
Research methodology
With respect to the statistical methods used in this study, it was resorted to a multivariate statistical analysis, because in this type of studies that involve a strong statistical component is usual to exist several variables measured or observed in a series of subjects, which are intended to study together. In this type of analysis, there are a variety of available techniques and the choice will focus on a speci¯c technique which is more suitable to the obtained data and to the scienti¯c study objective. The structural equation modeling (SEM) was used, in particular, the con¯rmatory factor analysis (CFA). In a CFA, we should have prior knowledge of the model and all relevant aspects must be¯rmly grounded in theory and evidence known. To this end, it has been proved that it is necessary to specify what factors and indicators constituted the model, the items present in each factor, the relationship between the factors and other characteristics inherent to the model rating.
The adjustment index by excellence in models of CFA/SEM is 2 . The acceptance of equality of the matrices occurs in the case where 2 is su±ciently small and the value of the associated p is greater than 0.05. However, this index is rarely used as the only decision-maker of the quality of model adjustment, verifying that, in some situations, the distribution of the elements under study does not adjust to the distribution 2 , because its value is in°uenced by the sample size. As a form to overcome this limitation, it was created a variety of partial indexes. From a list suggested by Brown [2006] , the following indexes were used in this study:
. Absolute Index: evaluates the quality of the model with no comparison to other models:
RMR -Root Mean Square Residual, GFI -Goodness of Fit Index, AGFI -Adjusted Goodness of Fit Index. CFI -Comparative Fit Index, NFI -Normed Fit Index, TLI -Tucker-Lewis Index. Table 1 aggregates the statistics and indexes commonly used in structural equation applications.
As previously mentioned, the indexes enumerated above constitute a sample of an indexes' variety that have been proposed to, alternatively to 2 test, estimate the model quality.
Analysis and discussion of the results
Individual analysis of dimensions for the understanding of¯nal model
The analysis of the methodological phases that are enunciated below was proposed to assist in the estimation of the¯nal structural model and also to assist in the understanding of the results in each of the proposed dimensions, being each response for each item classi¯ed from 1 to 5, where 1 ¼ Strongly Disagree, 2 ¼ Partly Disagree, 3 ¼ Neither Agree Nor Disagree, 4 ¼ Partially Agree and 5 ¼ Strongly Agree or 1 ¼ Extremely Unsuccessful, 2 ¼ Unsuccessful, 3 ¼ Neither Successful Nor Unsuccessful, 4 ¼ Successful and 5 ¼ Extremely Successful. First, a descriptive analysis of the items was carried out, followed by an Exploratory Factor Analysis (EFA) to all manifest variables in each of the envisaged dimensions in order to determine whether the research in question should be maintained without any adjustment. After that, a reliability analysis based on Cronbach's Alpha was carried out in Table 2 , the correlation between the items of each construct was analyzed, and nally, it was proceeded to a correlation analysis between the constructs. The use of EFA has its main objective to facilitate the understanding of how items are distributed in di®erent dimensions, considering that the¯rst step in the implementation of an EFA is to observe if the data matrix is liable to factorize [Pasquali (1998) ]. To do that, two references are commonly used, namely, the Kaiser-Meyer-Olkin (KMO) criterion and Bartlett's sphericity test [Dziuban and Shirkey (1974) ]. The KMO index indicates the level of adequacy of EFA application to the data set, being the value variation between zero and one, also known as the adequacy index of the data to sample, and is a value that indicates the proportion of the items variance that is explained by a latent variable [Lorenzo-Seva et al. (2011) ].
In the present investigation, it an EFA was made with the extraction of factors by the method of principal components. With the purpose to ensure the consistency of the instrument that was used, the method based on internal consistency of Cronbach was followed, given the fact that this study uses scales which have been already developed and applied in other research papers. This method allows the evaluation of the reliability of the measurement instrument through a set of items that are expected to measure the same construct or theoretical dimension, assuming that the items in the questionnaire used (measured on a Likert scale from 1 to 5) measure the same construct and are highly correlated [Pestana and Gageiro (2008) ]. The closer the Cronbach's alpha value is to 1, the higher is the internal consistency of the items analyzed. Table 3 shows that the proposed model has an associated value of KMO equal to 0.947, indicating that there is an excellent correlation between the items that compose the model [Hayton et al. (2004) ]. The Bartlett's sphericity test has associated a signi¯cance level of 0.000.
Results of the CFA
The factorial validity of each dimension and of the¯nal model was computed based on a CFA with recourse to software Amos (V.23, SPSS Inc., Chicago, IL) that was used to calculate the matrices of variance and covariance, and also for the estimation of the causal measurement model of second-order. The CFA method involved a multistep procedure and the estimation of their individual parameters. The estimation was performed by the maximum likelihood (ML) method, by virtue of having the purpose to develop and test the dimensions and the structural model proposed, based on the answers given by respondents in each item. Statistical acceptance of each dimension was made based on the value obtained from the chi-square and indexes listed in Table 1 . Given the research objectives, the matrix of variances and covariance of the items of the factors was used in the search of a direct or indirect causal relationship between the items or, in other words, to see if they interacted through correlated paths.
Thus, in Table 4 , it is possible to analyze the¯nal results obtained for the different investigation hypotheses, after the appropriate adjustments made to the structural model. It is also important to note that a model can be arti¯cially modi¯ed into perfection by the analysis of the modi¯cation indexes and, consequently, by the establishment of the trajectories suggested by the indicators.
(a) Results of the research for hypotheses H1a and H1b Table 5 , having the study sample as reference, shows that only the path between thē rst-order factor \Financial indicators" and the second-order factor \Quality management" reveals not signi¯cant (p value ¼ 0.296 > ¼ 0:05) in the modi¯ed model, allowing to conclude that hypothesis H1a was not con¯rmed, being only possible to con¯rm the hypothesis H1b.
(b) Results of the research for hypotheses H2a, H2b, H2c and H2d Table 6 shows that, from all the relations in the obtained model, only the factor \Financial indicators" has no statistically signi¯cant e®ect on the factor \products" (p value ¼ 0.084 > ¼ 0:05), which allows to state that \Management control systems, composed of¯nancial indicators, do not provide product innovation strategies". The remaining hypotheses are veri¯ed, namely, the hypotheses H2b, H2c and H2d.
(c) Results of the research for hypotheses H3a, H3b, H3c and H3d
Through the interpretation of Table 7 , it can be stated that, from the relations established in the simpli¯ed model, there are two relationships that did not reveal statistically signi¯cant, in this case, trajectories between the factors \Financial indicators" and \Operational performance" (p value ¼ 0:287 > ¼ 0:05) and between the factors \Non-¯nancial indicators" and \Financial performance" (p value ¼ 0:081 > ¼ 0:05). Thus, it is concluded that \Management control systems, composed of¯nancial indicators, do not provide an improvement in the organization's operational performance" and that \Management control systems, composed of non-¯nancial indicators, do not provide an improvement in the organization's¯nancial performance". The other two hypotheses are veri¯ed, namely, the hypotheses H3a and H3d.
Conclusions
Main conclusions of the research
Many companies implement various tools of planning and management control in order to assist the improvement of their performance. However, there is still little evidence of the e®ectiveness of these tools on the obtained results by the organizations. The main limitation of those previous investigations appears to be based on the di±culty to get the needed data that can prove the causality relationship between the indicators analyzed and the obtained results. For that reason, the performance measurement systems assume an important role in the study of this subject, to the extent that allow the collection and processing of company data. In this way, management control systems provide information through¯nancial and non-¯nancial indicators, information of great importance, because it serves the basis for making decisions of the managers in a short, medium and long terms, and also proving to be essential to the organizations, revealing itself of a major importance to the organization's success. Based on these assumptions, the present study sought to examine the relationship between several dimensions, namely, management control systems, TQM and innovation, and also the e®ects of management control systems in the organizational performance. As it was emphasized throughout this study, it proves to be of great importance to assess, measure and monitor the whole process of TQM and innovation implementation, as well as the evaluation of their e®ects, both in short and long terms in the organizational performance. Based on the issues and the main objectives of this study, initially, some divergences in the literature were shown, not only with regard to the results of several studies developed in recent years, but also concerning the di®erent interpretations of the studied concepts, whereby in this research, a conceptual model that aimed to answer the research questions developed was proposed. The results showed that non-¯nancial indicators provide innovation strategies of products and processes. However, the¯nancial indicators only bene¯t the innovation strategies concerning the processes. It is also veri¯ed that only nonnancial indicators provide, similarly, the implementation of TQM practices. On the other hand, the results showed that¯nancial indicators only provide an improvement in the¯nancial results of the organization, while the non-¯nancial indicators improve its operational performance.
In fact, as mentioned before, globalization and liberalization of markets, characterized by an intense competition, have created a need in companies to provide them with useful and timely information. Thus, companies have come to rely on a set of¯nancial and non-¯nancial performance measures, leading to the emergence of new management practices, assuming competitiveness as a determining factor in the changes in management practices. In order to measure, evaluate and understand the \health" of organizations, managers often use¯nancial indicators that support the analysis of the economic and¯nancial situation of the company. However, the importance of non-¯nancial indicators has been emphasized with particular attention by theorists, being this trend, equally related with the adoption of new management practices [Hoque and James (2000) ; Kaplan and Norton (2001); Otley (2003) ; Henri (2006) ]. The relationship between the implementation of TQM practices and an increasingly signi¯cant emphasis on non-¯nancial performance measures À À À such as quality and customer satisfaction À À À has been referred to the studies conducted on this topic.
The¯ndings of this research, concerning the study of these dimensions, are supported in the literature, for example, the investigations of Hoque and James [2000] , Kaplan and Norton [2001] , Otley [2003] and Henri [2006] , who claim that non-¯nancial indicators may assume an importance as signi¯cant as the traditional nancial indicators. Furthermore, several other studies have pointed out the advantages that could be achieved with an e±cient combination of the use of¯-nancial and non-¯nancial indicators Larcker (1998, 2001 ); Strives et al. (1998)] .
Researches based on these performance measures assume that the integration of non-¯nancial measures in measurement systems enable managers to a better understanding of the relationships between the various strategic objectives, facilitate communication between the actions of employees and the goals set, and assist in the allocation of resources and prioritization, attending to those strategic objectives [Kaplan and Norton (1996) ]. Furthermore, taking into account the de¯nition and implementation of strategies and information systems that emphasize the value creation, it will be possible to align the management processes and internal goals with the external goals of the organization [Ittner and Larcker (2001) ].
Major contributions of the research
After having previously enunciated the main conclusions of this research, it is now considered pertinent to mention the main contributions and its implications in the corporation's business. Several previous studies were conducted looking into the issues of the implementation of TQM and innovation, and their e®ects on business performance. However, this study enriches the literature by¯lling a gap of some disagreements identi¯ed in the previous studies, not only with respect to the ambiguity of the obtained results in those studies, but also in the di®erent interpretations of the concepts studied. This research provides a unique contribution by relating the importance of management control systems with these dimensions, and highlights the evidence of the need of¯nancial and non-¯nancial indicators for evaluation, measurement and monitoring of business activity. Besides that, the studies concerning these dimensions in Portuguese companies are still scarce and there is a lack of knowledge about the characteristics and the reality of Portuguese companies, therefore, this study, also in this sense, proved to be an added value for the consistency of this knowledge.
Thus, it is considered that the conclusions of this research contribute very signi¯cantly to the assessment of the management control systems, TQM and innovation in Portuguese business, providing a detailed knowledge of Portuguese companies, highlighting the contribution of the management control systems to improve the e±ciency and e®ectiveness of small and medium-sized Portuguese companies.
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